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Texnosiormueckan Cxema Ilosyuenna Hutputa Kanpunsa 
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A6cTpakTuHbIii: Orbits! TpoBozMIM Ha JabopaTOpHO ycTaHOBKe COCTOAIMei H3 CTeKIIMHHOTO 
peakTopa, cHaO2%éHHOrO JIOMacTHOM MellaIKOM, MOMeIIEHHOrO B TePMOCTAT; CKOPOCTb BpallleHHa 
ICEKTPOABUTaTeA PeryIMpOBasIM PeOCTAaTHbIM YCTpOMCTBOM HM U3MepssIM TaxoMeTpomM TM-3M, c 
YCHOb30BaHHeM aTunka JI-1 mM. Temilepatypy BoaAHOrO TepMocTaTa, HarpeBalollero peakTop, 
MOA epxXUBAaIIN C MOMOMbIO KOHTaKTHOrO TepMometpa TK — 300 u smeKTpoHHoro peste PT — 230 1c 
TouHOocTB!IO +10C. 


PacuetHoe kommuecTBo HNO3 3arpyxKalocb B peakTop. Tyla 2#Ke MOcTeneHHO 1OOaBIIAJIM H3BeECTHAK (B 
TeueHnve 3-4 muu). Ilocne 3arpy3ku MepeMelIMBalIN B TedeHHe 3aaHHOTO BpeMeHH (B OCHOBHOM 40 
MHH). 3aTeM TOJy4YeHHad Macca TIpH MepemMelliMBaHHH ObICTpO pa3yIMBaylacb B BaKYyM- 
(PHJIBTPOBAJIBHY!IO yCTaHOBKy. BecoBbIM MeTOJOM OpeyeAIOCb KOM4eCTBO TBepAOH HW *XUTKON (a3. 


HeoOxoquMoe KONMYeECTBO a30THOM KHCIIOTHI JIA pa3IOXKeCHHA PaCCUMTHIBaIM TO ypaBHeHH1O 
peakiHu: 


CaCO3 + 2HNO3—Ca(NO3)2+CO2+H20 (1) 


Pe3yibTaTbI HUCCI€QOBaHHA 3aBHCHMOCTH CTeIeCHH pa3JIOX%KCHHA VW3BECTHAKA OT HOPMBbI a30THOM 
KUCJIOTHI H pa3sMepa 4acTHL WpeCTaBeHbI Ha (puc. 1). 


AHaJIH3 JAHHBIX MOKa3bIBaeT, YTO IPH yBesIM4YeHHH KOHWeHTpayHH HNO; or 15 yo 45% creneHb 
pa3IoxKeHHA U3BecTHAKa 3a 40 MHH Bo3pactaeT B 1,15 pa3a, a c WalIbHeiMIMM MOBbIMIeHHeM - B 1,12 
pasa. 


V3 puc. | Takxxe BUAHO, 4YTO pa3Mep 4aACTHI CHJIBHO BUIMAeT Ha CTeMeHb pa3zlOKeCHHA H3BeECTHAKA. C 
yBesIM4eHHeM pa3mepa YacTul oT 0,014 — no 2,00 mM cTeneHb pa310%KeHUA H3BECTHAKA CHWKACTCA OT 
87,0; 97,5; 98,5 u 96,5 cooTBeTcTBeHHO 0 78,0; 79,5; 80,0 u 80,5% aoa KoHWeHTpatMu 15, 30, 45, 
59% HNO3. 


V3 pe3yiIbTaTOB 3THX MCCIeOBAHHM BbITeKAcT, YTO C MOBBIMICHHeEM KOHI[CHTpallMu a30THOM KUCIIOTHI 
aOcOJIFOTHad pa3HHlla CTeMeHM pa3zoxKeHHA yBemMuuBaetcaA OT 9,0 Wo 18,5%. YcKxopeHue pa3zoxKeHHA 
W3BeCTHAKA OObBACHACTCA TMOBbIMICHHeM AKTHMBHOCTH BOJOPOHbIX HOHOB a30THOM KUHCJIOTHI 
yBeJIMYCHHeM MOBEpXHOCTH KOHTaKTa pearHpyeMbIX KOMIOHEHTOB B eJ{MHMIe peaKI[MOHHOTO OObema. 


Ha kpwBoi 3aBHCMMOCTH CTeIeHH pa3sIOXKCHHA U3BECTHAKA OT KOHI[CHTPallMH a30THOM KHCIIOTHI 
HaOmroyjaeTcd H3PHO pu KOHWeHTpamHH HNO; He Oosee 45% (puc. 1). 
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Puc. 1 Bananne KOHWeHTpauHn a3z0THOK KucOTHI (C HNO,, Mac.) Ha KosppuynenT 
pa3loxKeHnA H3BecTHAKA (K pa3., %) 1-0,014 mM; 2-0,64 mM; 3-1,25 mM; 4-2,00mM. 


3To OOBACHAeTCA TCM, 4TO TPH UWpMMeHeHHH a30THOM KUHCIIOTbI KOHIWeHTpalHeli Oomee 45%, 
oOpa3yeTCa BA3KOBaTad Macca, 4TO CHMKaeT CTeIeHb pa3zoxKeHHA. KucsOTHOCTb (UJIbTpaTOB B 
3aBHCHMOCTH OT KOHI[CHTpallwH a30THOM KMCIIOTBI HM pa3MepoB YacTuy CaCO 3 KosleOseTca B 
wuutepBanax -1,2 + +7,6. 3HayeHua pH pacTBopa cBA3aHbI He TOJIbKO CO CTeIeHbIO pa3JIOX%KeCHHA 
W3BeCTHAKA, HO HW C KOHICHTpalivei HHTpaTOB KaJIblua B pacTBopax. Hanmpumep, upu 95% - HO 
CTeMeHH pa3IOxKeHHA C Conep»xKaHHeM 19,97 u 34,62% Ca(NO3)2, KHCIOTHOCTb pacTBOpOB paBHAeTCA 
5,60 u 4,99 cooTBeTCTBeHHO. 


Ha KHCHOTHOCTS pacTBOPOB 3HaYHTeJIbHO BIIMACT TakKe COJepxKaHve CBOOOAHOM a30THOM KMCIIOTHI. 
Hampumep, B oOpa3ijax pacTBOpoB pH MpHOM3HTeIbHO OMHAKOBOM coyepxaHHH Ca(NO3)»: (59,36 
uw 59,33%) 3HayeHua pH pasusr 1,2 nu 0,25 coorTBeTcTBeHHO, T.K. y HUX pa3Hoe coyepxKaHHe 
CBOOOZHOM a30THOM KucOTEH - 0,58 u 0,44 cooTBeTCTBeHHO. 


Ha puc. lu2 TpetcTaBlieHa NWpWAWMTMasIbHaA TCXHOJIOTHYCCKaA CXeMa U MaTepHasIbHBI OasaHe 
NOJTYYCHUA HATPUTa KaJIbuN4A. 


PactBop HUTpHT — HUTPaTa KaJIbUWA, MOUYICHHbIM B pe3yIbTaTe Weno“HO aOcopounn (03. 1) 
HallpaBIAIOT Ha PaCTBOPHTeIb, Kya OJHOBPeMeCHHO MOMaOT a30THy!O KHCIOTY (103. 3, puc. 1). 
OOpa3yrouMeca pacTBOpbI HUTPUTa MU HUTpaTa KaIbIHA Cc CocTaBoM Po (puc. 4.9) HalipaBsiaroTcaA Ha 
BBIMapHoit armapat (1103. 5), rae BEIMapuBarorca mp 120°C yo KOHWeHTpaMHM HUTpuTa HM HUTpaTa 
Kaiba P| MW HadMHaeT KPHCTaWIM30BaTbCA OJHOBOAHEIM HUTpPHT Kabuua. [pu w30TepMH4ecKOM 
ucnapenun mpx 120°C no Toukn «I>» cocraB xHIKOi (ba3bI COOTBETCTBYeT «Ph», Ilonyuennas 
ropsuasa MWybia c cocTaBoM «I }> HampaBlaeTca Ha KpucTaM3aTop (103. 6). 34ecb npu oxaK_eHHu 
pacrgopa yo 25°C Bpitenstores Kpucranmbr Ca(NO2)>-H2O, KoToppre oTAeMAIOT OT pacTBopa Ha 
OapadaHHOM BakyyM- (busibTpe (1103. 7). 
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Tlomy4eHHbI ~MaTOUHBIM pacTBop Pl, [45% Ca(NO3)2 Hu 15,0% Ca(NOz)2] (103. 9) c MOMOLIbEO 
IeHTpoOexKHoro Hacoca (103. 10) HampaBaeTcaA Ha BbIMapKy WIM K MOTpeOuTeIO B KaYeCTBe HUTPaT 
— HUMTpUTHOrO pactTBopa KabyHA (HHK) kak MoguduKaTop MpOTHBOMOpO3HOTO JeiCTBHA. 


OnTHMasIbHbIe YCJIOBHA NpOBeC CHUA TCXHOJIOrHACCKOLO Npomecca: 


KoHeHTpal{ud H3BECTKOBOLO MOJIOKA, T/Il..... 6... e eee ee ee eens 100-140 
CooTHomleHHe NO:NOd, MOIIb...... ccc cece cece ee eee cece ee eeeenaes (70-90):30-10) 
IIpoqosKUTebHOCTh OpOWeHHA HUTPO3HBIX ra30B, MHHYT... 30 
Temnepatypa B aOcopOuMoHHoii Game, °C............0. cc eee ee 30-40 
Konuentpatjua oOopoTHoro pacTBOpa HHTpHT — HUTpaTa kKasIbuHaA, 

Ui ionciia ps ocaa susan pshansesicluas aedansernnanniaoaounaenteiagauts 25-40 
Temnepatypa B BbITapHoM anmapate, °C............006eeeeees 120°C 
Temnepatypa B KpuctammM3atope, °C...........cecceeeeeeeeeee 20 
Temmepatypa lp Cylike BulaxKHOrO HUTpHTa Kaiba B OapadaHHoit 

SVMS, Cox cosiuicis ciara siaanisacantanninniiwaas 100-110 
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(| | 
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Puce. 1. Texnosormueckas CxeMa NOJIy4eHne KaJIbUHA HATpuTa 


1 — AOcopOumonHas Oana, 1a — HanowHUTeIbHbIM OaKu. 2,3,9 — Cmecutemu. 4,10 — neHTpoOexKHEIe 
Hacocbl. 5 — BbImapHol almapat. 6 — kpuctaswiM3atop. 7 — bapadaHHEIii BakyyM-(busbTp. 8 — PecuBep. 
11 — bapaOannem cymimibHE anmapat. 12 — Cxpy06ep. 


Published under an exclusive license by open access journals under Volume: 3 Issue: 2 in Feb-2023 
Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons Attribution 
License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


3 


| J | AET International Journal of Innovative 
Analyses and Emerging Technology 


| e-ISSN: 2792-4025 | http://openaccessjournals.eu | Volume: 3 Issue: 2 


H30 — 3595,83 Kr 


TacuTejAb 


CaO —- 382,16 kr 


Tas — 288,69 Kr 


MspecTkoRgoe monoKO 


HwtposHblerasbl = |---| A6cop6unA O6opotHa 
aAnyAbna- 
9100 0 wr 


NyAbna- 655 


4371,59 Kr 


PacTBopeHue HNO; - 29,51 Kr 


Pacteop-— 4401,10 kr 


YnapuBaHne Nap — 3065,97 Kr 


YnapeHHbid pactBop—1335,13 kr 


Kpucta//M3allnA 


1335,13 kr 


Nap — 178, 7Kr 


156,43 kr 


MuAbTpaunA 


NMaTOUHbIA 


pacTBop— 335,13 KpuctanAbi HuTputa 
KanAbuMA— 1000 kr 


HUT pat — HMTPMT KaAbLIMA 


Puc. 2. MarepnaJbubiit 6a1anc NOyaeHHA HUTpuTa KaJIbunA. 
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